Predicting fatigue life of metal bellows by Daniels, C. M.
February 1968
	 -	 Brief 68-10026 
S	 NASA TECH BRIEF 
NASA Tech Briefs are issued to summarize specific innovations derived from the U.S. space program, 
to encourage their commercial application. Copies are available to the public at 15 cents each 
from the Clearinghouse for Federal Scientific and Technical Information, Springfield, Virginia 22151. 
Predicting Fatigue Life of Metal Bellows 
Structural fatigue due to cyclic stressing is the most 
common mode of failure for metal bellows expansion 
joints used in ducting. Fatigue failures usually take 
the form of circumferential cracks in the roots or 
crowns of the convolutions. A method was required 
for predicting the fatigue life of bellows from design 
parameters. 
The classical method of presenting fatigue data 
in plots of alternating stress vs number of deflection 
• cycles (commonly called S—N curves) has been applied 
to bellows formed of various metals, including cor-
rosion-resistant steel, nickel alloys, and aluminum 
alloys. With these data, the expected life of a new 
bellows design can be determined with reasonable 
accuracy before the bellows is fabricated and tested.
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